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The Impact of Gill Net,; Mesh Size on~ Oreo.ch'IPoIn:hs ap. 
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- A Proposed Management". Stm1ieg,w
 
:By JeR. ~ and O:karonon J.O. 
ABfJrRAar· 
G±ll nets are' popularly used in commercial fish\...~ both 
!ake Kio~ and Iake Victoria. On L. K~oga the legal mesh size 
is' ~ 41 (lJ.i4" mm) upward. wh1Ie on L. V:J.ctoI"12., a IIlllJ-t1fia..~ery 
lake, various. mesh sizes- are. in operatio However, the flshemen 
on these' lakes still use the snaller meshes to be able to harvest 
aertam categories of' fish espeoially Oreo::ctrrgm1 s' species group whose 
catch ratea~'a~ on the decline due to eitheFuse of srIBll 
mesh size nets,. high fishing _pressure. and to L. Kioga in partj.cu.lar, 
The use. of' smal] mesh size nets,predat1"on by !at-es nilot1gus. 
and overfish:t!ng among other'factors does not only decrease, the
 
~ 
fishery but will also _cause' stunted growth t'lbe~ the fish will
 
mature at small fUzes. Small mesh sizes do harvest most of the 
1.lImB.ture fish, that have not spawned or bad ampl.e time to reproduce 
seveml t:lJnes. Removal of these stresses would renew the f1shery 
as; long as it bas not gone beyond! repairable da.I!Bge. 
'"
~ ~ RrcrrV[J 
", '''l r~te,., ••.•. ,. 
.... ~
' 
, n ._ ',/.~'~-v 34~, 
..,







. I  
' - - - . : :  
2
-
I n t r o d u c t i o n  
C o m m e r c i a l  f i s h i r i l g  o n  b o t h  ! e k e s ' V i c t o r i a  a n d  K i o g a  i s  
c a m : e d l o u t  b y  l o c a l  f i s h e n n e n · u s i l J g .  J I D . i n l y  g i l l n e t s  o f  va~ous 
m e s h  s i z e s :  t o  e x p l o i t  a e r t a . i . : D  c a t e g o r i e s '  o f '  t h e  f i s h  s t o c k s •  
F i s h  d i f f e Z ! ' : 1 J n  b e l B v i o u n '  t o  p a r t i c u l a r  f l s h i n e  g e a n r  a n d  t h e ;  
c h a n g e s ,  t h a t  a r e .  p~sently 0~eurr:Lng i n  t h e s e  1 i t ' m J  l a k e S )  c o u l d  
b e  p a r t l y  d u e ' t o  a m o n g  o t h e Z !  f a c t o r S ' ,  c h a n g i n g  : 6 i s h : f n g  r e g i m e s '  
s u c h  a s '  c h a n g e  i n  ~t" m e s h  s i z e s  t o  b e  a b l e  t o  e x p l o i t ;  c e r t a i n .  
f 1 S h  s p e c i e s .  However~ f a c t o r s  o f  p r e d a t o r , y  n a t u r e  o f  s a m e  s p e e i e s  
a n d  f l u c t u a t i o n s  i n  f i s h i n g  e f f o r t  h a v e  be~ l m o w n  t o  c l ' m l g e  a ,  
f 1 . s h e r : r  p o p u l a t i o n  g r e a t l y . '  J a c k s o n _  ( 1 9 7 1 ) ,  ~on e m m p l e ,  a t t r i ­
b u t . e d '  t h e  d e c l i n e .  o f  c a t c h  pe~' u m . " - t j  o f  e f f o r t  o n  L .  V i c t o r i a  t C D  
e o  r e s u l t ;  f r o m '  a n  i n c r e a s e  i n  f i s h i n g  e f f o r t  d u e  t o  i n t r o d u c t i o n  
o f :  g i l l n e t s ' e  
~bia p~sentat~on i s  m a i n l y  c o n c e r n e d  w i t h  t h e  O r e g o b r o m i s  
e c i e s . '  I n  L .  Kio~, O g u ' t u ,  ( 1 9 8 4 )  o b O O I " V ' e d  t h a t  t h e  : l n t r o i U c r e d !  
2 a .  n i l o t i c u s . w a s '  a m o n g  t h e  m o s t  
o r t a n t  c o m p o n e n t s  o f  t h e  c o m m e r C i a l  
f i s h e r y  a n d  a m o n g  t h e  a b t J n 4 a n t  a n d .  \ 7 i d e l y  d i s t r i b u t e d  f i s h  \"lhile~ 
J  
i n  c~rcia.l c a t c h e s  o n '  I i . ,  V i c t o r : l a  t h e  O r e o c h r a m i s  s p e c i e  
f < ; m n  ll'e~ b y  w e i g h t  o~' t h e  t o t a l ! .  c a t c h  a t  m e a n  c a t c h  r a t e  o f  
8 . 5 i  m e ' t m c  t o n s / m o n t h  ( O k a 1 " . O n o n c  a n d  x , ' 3 J ! R Y l Y ± , .  1 9 8 6 ) .  B u t ;  i n  b o t h  
J a k e s J  t h e s e :  s p e c i e s  a r e  o n  t h e  d e c l i n e .  
T h i s  p a p e r '  i s  i n t e n d e d  t o  s h o w  t h e  i m p a c t  o f  v a r i o u s  g U l n e t  
m e s h  s i z e  o n '  O r e p g b r c m t t s )  s p e c i e s '  t o w a r d s '  t h e  e s t a b l i s h m e n t  o f  a  
!l8mgement~ p o l l e y  i n '  L .  _" ' i c t o r : l . a .  a n d  K i o g e .  s i n c e  m o s t  o f  t h e  
f i s h i n g  i s  g i l l  n e t t i n g .  ~h:1ar w , - , u J d L  t h r o w  l i g h t ;  o n .  t h e  l i k e l y  
o p t 1 I n u m l  m e s h  s i z e  t h a t . .  w~d' b e  r e c o m m e n d e d  f o r  u s e ;  t i '  t } x e : o o h r o m 1 s : '  
f i s h e l i Y  m  O D  t h e  d e c l i n e .  T h i s  1 s  n e c e s s a : r y  b e c u a s e  a s  t h a  
p o p u l a t i 0 1 l '  d e c l i n e s  i n  m u n b e r s  d u e  t o  h e a v y  f i s h i n g  ( a c c o m p a n i e d  b y  
r e d u c t i o n '  : L n . '  : ! i n d i v i d u a l  s i z e )  n o : r n n l l y  t h e  p o p u l a t i o n  d e v e l o p s  a  
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c o m p e s a t o r y  ~l'lism b y  m a t u r i . n g  a t  a  l o w e l l "  s i Z e  ( a g e ) .  I n !  s u c l l  
a '  c a s e  i t .  m a y  · b e  n e c . e s s a r y  t o  r e c o m m e n d  a  n e w  m e s h  siz~ l o n e r  t  
th~ t h e n  " l e g a l ? "  o n e  t o  b e  a b l e  t o  e x p l o i . t  t h e  p o p u l a t i  
M a : t e r i a J . i  a n d  Method~' 
T h e  d a t a  u s e d :  
t h i s  t e x t ;  w a s ;  c . o m p i 1 e d J .  b y  F r s :  i n  1 9 5 1  a n d  
1 9 5 8  d~ F A O  a s s : L g m n e n t  o u !  I a k e  G e o r g e :  S i t u a t e d  i n  w e s t e : t ' % l l  
U g a n d a .  f i s h i n g  o n ' t h i s  l a k e  i s  a l D o s t  e x c 1 u s i v e J . y  ~~ o u t ,  
u s i n g  g 1 : 1 J J  n e t s
t J  
t h e  l e g a l  m e s h  s i z e "  b e : 1 . . n g  5 "  ( 1 2 1  m m ) .  2 . t .  
~ • I  
n i 1 o t 1 w . S '  : f o r m a  a l ' P r o x 1 m a t e l y  8 v l "  o f  t h e  C O I J l I l l e r C i a l '  c a t - c h .  
E x p e r i m a t a J L  c a t c h  d a t a  f r o m  n y l o n  g i l l  n e t s  r a . n g i n g  f r o a  2 "  
( 5 : 1 1  m m ) '  ' t o  f J f i  ( 2 0 3 '  m m )  s t r e t ' c h e d  m e s h  a n d  c o m m e r c i a l l  g i l l  n a t ;  
d a t a .  : f r o n r  t h e  5 - ' "  ( 1 1 2 7  m m )  m e s h  s i Z e  \ " l e r e  analy~ed. T h e  c o m m e r c i a l !  
c a t c h  fon~ a l l  t h e  f i s h i n g  v i l l a g e s  i s  c o m b i n - e d .  T h e ;  e x p e r i m e n t a  
f i s h 1 J 3 g  d a t a  ' C t I V e m d .  s t a t i o n s . ,  m n g : i l ; t g  f r o n l  V G r : J  c l o s e  t o  t h e  
,  
s h o r e - t o  a s '  f a r  a S J  5 . 8  k I n  o t t  s h o r e .  T h e  s e x e s  a r e  r e p o r t e d  
c o m b i n e d i  a n d  t h e .  t o t a l  l e n g t h l  o f  t h e  f i s h  i s  r e p o r t e d  t o  t h e  
n e a r e s t  c e n t i m e t r e .  
- = - - -~- • •
; l P i - :  f ,  I  1 .  I i ;I  
R e s u . ] : t s '  
:f'. ' "  J < ! Z c ! : l ' \ ! £ ; )  
.  f ' : : t
.~ 
e  
. ' .  '  . . .  , . .
~
~0 .  
~e.-.~.t 3 4 1  J"')~
L e n g t h :  f r e g U e n g . y  d i s t r i i n l t 1 0 n  
"~--,:_.
- -
- . . . . . ­
~he l e D g t h '  f r e q u e n c y  d i s t r i b u t i o n  f o r  bo~h e x p e r i m e n t a l  a n d  
c o m m e r . . c i a l l  g i l l n e t  C i a t e  a : r e  s h o w n  i n  f i g u r e - 1 .  T h e  1 ) 7 8  a n d  2 0 3  I l I I ! l  
m e s h  s i Z e  g i l l  n e t  d a t e . .  a r e  n o t  p r e s e n t e d '  a s  t h e  c a t c h  w a  
neg~ible.. T h e r e  i s  a n  o b v i o u s '  t r e n d :  s h O W i n g  g i l l  ne~ m e s h  & i z e f !  
s e l e c t i v i t y .  
D W e r e p . t ' ,  M e S '  p . n d  f i f t e r e n t  s i z e s  o f  O .  n i l o t i a u s  
S u B 1 l ' m e s h  s i z e - n e t s  b e l o w  7 6  m m  a a u g h t .  S l l B l l e r  f i s h  w h o s e .  
I D e 8 . n '  t o t a l ·  l e n g t h  w a s  b e l a w r  2 1 1  e m  w h i l e  t h e  s i z e  o f  t h e  f i s h  




> t u : r e  f i s h  (96.~) \ / a s  t h e r e f ' o : t ' e '  o b s e r v e d  f r o m  t h e '  s m : a l l e r  
m e s h  s i z e S J  b e l o w  7 6  
T h i s  i s  f u r t h e r  c o n f i r m e d  b y  t h e  r e s u l t s '  o f :  
t h e : !  m o d e S '  a n d  m e a n '  t . o t a l  w 1 e r J g t h "  s h o v r . l l  i n '  T a b l e  J J .  
Re~tionsh1p b e t w e e n  ave~e' m u n b e r  o f  f  
c a u g h t  p e r  n e t .  a n d 
  
m e s h  s i z e 
  
~~ m a t .  a m . :  I I  
1dmllg]:1'~CIIU~l a r g e  a n d
~ 
n m . t u r e  f i s h  t h e '  a v e r a g 6 )  c a t c h  p e r .  n e t  ( T a b l e '  l l )  w a S '  v e r y  l o w  
c r o m p a . r e d 1  t o  t h e  7 6  m m ,  1 0 2  m m ,  l l 4 1  m m  a n d  3 2 7 ,  m m  m e s h  s i z e s . .  
~ 2 '  s h o w s '  g r a p h i c a l l y ;  t h e ;  v a r i a t i o n  o f  ~ a v e r a g e  r m m b e r  o~ 
f i s h  p e r  n e t  c a u g h t  w i t h  d i f f e r e n t  m e s h  sizes~l U p  t o  1 1 4  I l I ! l l  m e s h  
s~eSJ t h e · ,  n u m b e n '  o f ,  : 6 i s h  c a u g h t ;  i n c r e a S e d l  m . t h  m e s h  s i z e s : :  0  
g:lJll~ net~ B e y o n d  t h e  ~ m m ,  m e s h  s j . z e  t h e  n u m b e r s - d e c l i n e d  a s  
t i l e :  m e s h  s i Z e .  i n c r e a s e d .  P r o m '  e x p e r i m e n t a l '  ~llnets o f .  1 : 1 4  m m  
m e s h  t h e '  c a t c h  ( a v e r a g e :  I I L U ! l b e r  o f  f i s h  p e n  n e t : )  w a s ;  h i g h e r  t b 3 . l L  t h e :  
n e s t  o f ' t h e  o t h e r  m e s h  s i z e s  b u t  t h e  s i z e  o f  t h e  f i s h  w a S '  n o t i c e a b l y  
l l e r  t h a n  t h o s e  f l ' O m l  t h e  p r e s e n t l , y  r e c o m m e n d e d  m e s h  s i z e  ( 1 2 7 m m )  
a s ,  i s  i n d i c a t e d '  ~y t h e  a v e r a g e ,  t o t a l  l e r ¥ ; t h  a n d  m o d e  o f - b o t h "  
m e s h e s  ( T a b l e  J ) .  ' . D h e  J . l 4  r a m  m e - s h '  f d . z e  g i l l n e t S '  w o u l d  t h e r e f o r e  
b e :  m o r e  p r o . f i t a b l e  t l n n  t h e  r e s t  o f  th~ m e s h e s '  a s s u m i n g  fi~ 
a r e .  s o l d  n o t  b y  k i l o g r a m s  b u t  b y  p1ece~ 
D 1 f f e . r e n e e :  b . e t w e e n  c o m m e r c i a l  a n d  E x p e r i m e n t a l  c a t c h e s  
f r o m l 3 2 1  r a m  m e s h  s i Z e :  g i l l n e t B 1  
' . D h e >  m o d e s .  f o r  c a m m e r c 1 a l  a n d '  e x p e r i m e n t a l  a a t c h e s . ,  w e r e  t h e  
s a t n e '  ( 3 0  e m )  b u ' b  t h e  m e a n  o f .  t h e  0 O I I l l l l ? r c i a l  c a t . c h  w a s ;  l . 4 4  C I I L  l o w e r . '  
t b m .  t h e :  expe~n"l.;a11 c a t c h  ( T a b l e ,  I ) .  
D f s c g s s i o n .  a : n d  C o n c l H s i ' 9 J l  
D : t f f e n e n t J  a u t h o r s :  h a v e ;  p r e s e n t e d  v a l u e s  o f  t o t a l  I e  
a t  w h i c h  
the~,s1>,;cies m a t u r e s  
b e B i n s  ' l i D  b r e a d .  F z y  a n d  K i m s e y  ( 1 9 6 0 )  
p r e s e n t e d  3 0  e m  a s  t h e  t o  
a l l  f e m l e s  m a t u r e  a n d  
2 5 .  e m  h a l i '  a~"e m a t u r e ,  B u r g i s  ( 1 9 7 3 )  ~ported' 1 8  a m  a s  t h e  
a p p r o x i m a t e '  m a . x 1 m u m  a ; t  w h i c h  t h e  f i s h  b e g i n s  t o  b r e e d .  w h i l e ,  
G w a l B b a  ( l 9 7 8 ) 1 n d i c a t e d  t h a t  t h e  f e r a l e a  m a t u r e  w h e n  t h e y  a  
~ 
- .  
J  
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J . 8 i . . 2 4  a m  m . . .  T a J d D g  2 5  a n d  3 0  e m  T L  a s  t h e  r e f e r e n c e ;  l e n g t h  
f . o r '  m a t u r i t y , )  t h e  8 9  a m  a n d  l o w e r  g U l n e t  m e s h  s i z e s  a n d  t h e  U A ;  
I ! I I l l  a n d  l o w e : ! "  m e s . . ' I 1 e s  r e s p e c t i v e l y  h a r v e s t  a l m o s t  e x c l u s i v e J . y ; ­
i i I m B t u m  f i s h  ( T a b l e  2 ) .  C o h o r t s  w l ) i c h  t ' l e r e  b e l o w  1 0  e m  T : L  w e r a  
n o t - c a u g h t  b y  a n y  o f  t h e  m e s h  s i z e s "  T l l e  e f f e c t s  o f  wate~' b e a t 1 : D g  
i s  a l s o  o b s e r v e d  i n  ' ! i h e  c o m m e r c i a l  c a t c h  r e s u l t s  o f  p e r c e n t a g e  
m t u r 1 t y  a t  3 0  a m  ~ I n  th~ e x p e r : i J : n e n t a l  a n d  c o m m e r c i a l  m e s h  
s i z e  o f  1 i 2 7 r  m m ,  1 8 . 0 1 %  a . n c ; i  ' 5 J 7 . ' W o  o f  f i s h  c a u g h t  w e r e  ± r m J : a t u r e ;  «  
3 . 0  e m  !D~L.) r e - a p e c t i v e l y .  T h a  l O t 7 6 r . '  m e a n  t o t a l  l e n g t h  o b s e r v e d  
f o r  c o m m e r c i a l  l a n d i n g s  a s  c o m ] ; B r e d  t o  e x p e r i m e n t a l  c a t c h e s  
w a s  d u e  t o  f 1 s h e : m n e n  b e a t i n g  t h e  r o t e r  t o  d r i v e  f i s h  i n t o  t h e  
n e t .  a n d  t h e  t:eDden~J t o  ~elect l a r g e '  fi.s...~ b e f o r e .  t h e  c a t c h  a r r i Y e d  
a t  t h e  c o U e - c t i n g  c e n t r e s .  _ G w a l ' n b a  ( 1 9 7 3 ' )  ~ L o w e :  ( 1 9 5 8 )  d e t e r m i n e d  
t h e  g r o w t h  r a t e S "  o f  a d u l t  . 2 & .  n i l o t i c u a  a t  1 . . 8  C l D / m o n t h  a n d  C o h o r t s  
a t  1 . 2  _ m o n t h  a n d  t b a ' t .  t h e  s p e c i e s , g r o w s  t o  a  t o t a l  J . r e n g t h  o f  
2 5  C D  i n  a b o u t  t w o  y e a r s . '  ! I l h e r e f o r e "  t h e  ~e) ~VJth r a t e  o f  t h e  
m j o r i t y  o f  t h e  f i s h  ( 1 Q . ? 5  am)~ch w e r e .  h a r v e s t e d  b y  t h e  8 9  m m  
m e s h  s i z e  a n d  b e l o w  W ? - S l l . 0 4  c m / m m .  
O o n s i d e r i n g  2 5 .  c m T L  a s '  t h e  J I B t u r e  s p a w n i n g  f i s h  ( G w a h a b a .  1 9 7 8  
a n d  F r y  19~0) a n d  t h a t  t h e  f i s h  S ] ; B W D S  a t  t h r e e  m o n t h s  1nte~ll 
( l i ' r y  1 9 6 0 ) ,  t h e n  t h e  m a 3 0 r ! t y  o f  t h e  f i s h  f r o m .  1 0 0 >  n m  m e s h  g U l  
n e t s .  a n d  b e l o w  b a d i .  n o t  s p a w n e d  w h i c h  s h o w E J  t h a t  c o n s t a n t  u s e '  0 " £  
s m a . l l  m e s h  s i Z e  g i l l  n e t s  w o u l d  g : m d u u l l y  r e s u l t  : l n t  r e m o v i D g  f i s h  
m u c h  h 1 g h e J r  t h a n  t h e  a m o u n t ;  p r o d u c e d  i n :  t h e  m t e r v a l .  T h e '  m a j o r i t y  o f  
: f i s h  f r o m  l : a r g e r >  g i l l  n e t  m e s h  EJ1Z~s' o f  2 . 1 4 "  l . e 7 i  a n d  1~ m m ,  m d  
a m p l e - t i m e  t o  s p a w n  a t  l e a s t  t w i c e ,  t h r i c e  a n d  f : l v e  t i m e s - r e s p e c t i v e J 3 .  
I t ;  w a s '  o b s e : t " Y " e d '  t h a t  i n c r e a s i n g  g i l l  n e t  m e s h  s i z e  u p  t o  l l 4 ;  I I I I L .  
i n c r e a s e d  t h e  a V e r a . B : e  : n u m b e r  o f  f i s h  c a u g h t / n e t  w h i c h  w a S '  d u e  t o  
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Table 1. Mean' total length" mode> and avemge number of Qreoohromis niloticua peJr' 
gill-net; landed by experimental fishing on lake George peJ!'1od
' 
Augus~.1851 
to Ma:rrch 19581 Exp • exper.lmental oatch Comm • Commercial catch 
Gfll-net: mesh size (mm) 51 

















Total mnnben'of fish 1$2 384 5491 liAiJL 1861 1977 272'9 5499 250 15 5 
Total nmnber of nets' T3i 85) 76 48 142 l.J3 27fT 74 14 14 
Average no. oir fish/net 2.6J 4!.5 7.2 2·.9 1J.11 17.5> 9.9 .4­ 1.1 0.4 
Mean total length (em) 14.40 17.86 20.5.61 24.26 2.6.91 29.2.0 3)1.58 30.14 37~44  39.67 }2.80 
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